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Abstract

In this research, the differential evolution algorithm (DE) is used to optimize Ismail Abad
water distribution network. This network is a pressurized network and includes 18 pipes and 19
nodes. Optimization of the network has been conducted by developing an optimization model based
on the DE algorithm in MATLAB by establishing a dynamic connection with EPANET software
for hydraulic calculation of the network. The developed model was run for decision variables
including the scale factor (F), the crossover constant (Cr), initial population (N) and the number of
generations (G) and their values for the best adeptness of DE algorithm were identified as 0.6, 0.5,
100 and 200, respectively. The optimal solution was compared with the classica empirical method
and results showed that implementation cost of the designed network by the DE algorithm was
10.66% lower than that by the classical empirical method.

Keywords: Crossover constant, Differential evolution algorithm, Optimization, Scale factor, Water

distribution network
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| Choose target vector I

v

Current population

Randomly select two vectors | | Third R.Vec |

v

Individual 1 Individual 2 Individual 3 Individual 4 Individual 5 Individual 6
Cost 454000 495000 445000 487000 427000 439000
Pipe 1 457.2 457.2 508 457.2 457.2 508
Pipe 2 203.2 355.6 355.6 355.6 355.6 355.6
Pipe 3 457.2 457.2 406.4 4572 355.6 355.6
Pipe 4 3550 2032 76.2 50.8 254 50.8
Pipe 5 i55.6 304.8 355.6 3048 355.6 304.8
Pipe 6 101.6 254 254 254 50.8 254
Pipe 7 76.2 3048 203.2 355.6 355.6 355.6
Pipe 8 254 3048 50.8 3048 304.8 254
. e
Diff. vector WDV
S50.8 - 40.64 Muration
0.0 * 0.0 Add weighted
101.6 > 81.28 difference
.00 0.0 vector o
50.8 40.64 third
338.6 15288 randomly
_‘;;,-4 —-121.92 chosen vector
—254.0 —203.2
v y
Trial vector
Selection 566000 Noisy vector
Select target 558.8 Crossover 548.64
veclor or x' 203.2 With probability Cr, 355.6
trial vector, 457.2 select parameter value 436.88
the one with 508 ' from noisy vector, 50.8
the lower 355.6 otherwise value 345 .44
COsL survive 101.6 from target vector 208.28
254.0 233.68
50.8 50.8

Population for next generations

Individual 1 Individual 2 Individual 3 Individual 4 Individual 5 Individual 6
Cost 454000
Pipe 1 457.2
Pipe 2 203.2
Pipe 3 457.2
Pipe 4 355.6
Pipe 5 355.6
Pipe 6 101.6
Pipe 7 76.2
Pipe 8 254.0
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